The data suggest drier conditions or transhumant herd management in the Bronze Age 28
Introduction

31
The archaeology of the Near East is one of the areas where carbon and nitrogen isotope analysis has 32 made a considerable impact in recent years, contributing, for example, to our understanding of early 33 husbandry practices (Makarewicz and Tuross, 2012; Pearson et al., 2007; ) , the heterogeneous 34 origins of people and animals (Hartman et al., 2013, Thompson et al. 2008) , the contribution to 35 human diet of specific food resources (Lösch, et al., 2006 , Richards et al., 2003 , Thompson et al., 36 2005 ) and the development of social complexity (Makarewicz, 2013 , Pearson et al., 2013 . One of 37 the key strengths of the method is where it permits diachronic comparisons of isotope data from 38 individual sites, enabling the tracing of continuity or change of subsistence strategies and 39 environmental contexts through time. Using this approach, carbon stable isotope analysis of dental 40 4 and/or reused during the Islamic and later periods a detailed description of burial rites is not 70 available (Rose, 2005) . Excavations of the tombs and of the Bronze Age settlement have produced 71
Mycenaean and Cypriot ceramic sherds, Egyptian scarabs and a Mittanian cylinder seal, which 72 demonstrate trade and contact with different areas of the Mediterranean (Rose, 2001 ). During Late 73 Antiquity (approx. 4 th -7 th century CE (Watson, 2008) ), Ya'amūn was a thriving agricultural 74 settlement which contributed to the evidently booming economy in the Late Roman and particularly 75 the Byzantine period (Cameron, 1993 , Freeman, 2008 , Kennedy, 2007 , Parker 1999 , Rosen, 2007 . 76
The prosperity of Ya'amūn is shown by various olive and wine presses and by numerous carved 77 water cisterns (El-Najjar and Rose, 2003, Rose et al., 2007) . Furthermore, the mosaics of the 78
Ya'amūn Byzantine church are of equally high quality as those in contemporaneous churches of the 79 nearby Decapolis cities (El-Najjar et al., 2001 , Rose et al., 2007) . 80 either direct consumption of plants or the isotopic composition of meat and dairy products derived 109 from C 3 -or C 4 -fed animals (Ambrose, 1993 ). δ 13 C values are also used to identify consumption of 110 marine resources as marine foods have substantially higher δ 13 C than terrestrial C 3 foods (Richards 111 and Hedges, 1999, Schoeninger and DeNiro, 1984 Overall, the range of δ for managing domestic herbivores (Liverani, 1988, 374, 437) , and how, for instance, the sheep 237 owned by the elites spent most of the year away from the city to return only for the shearing season 238 (Snell, 1997, 72, 126) . Another scenario is that animals raised at sites in the more arid zones were 239 11 brought to Ya'amūn, which fits with artefactual evidence that the site was part of a network of 240 commercial exchanges connecting north Jordan with the wider eastern Mediterranean ( substrate (Day, 1996) . Further isotope studies on freshwater fish from the Levant will be necessary 280 to test this hypothesis. 281
Diet and environmental reconstruction by carbon and nitrogen stable isotope
The inhabitants of Ya'amūn 282
The isotope values show that terrestrial C 3 -derived resources dominated human diet at Ya'amūn. If the human-herbivore δ 15 N offset therefore likely underrepresents the role of animal products in 326 the Bronze Age diet at least to an extent, the opposite may be true for the Late Roman/Byzantine 327 sample. It is well-established that cereals, in the form of wheat or barley bread, contributed the 328 majority of the daily caloric intake in Roman-period Palestine, while the degree to which animal 329 products were part of everyday diet varied according to wealth and, particularly for fish, to the 330 distance from the place of production (Broshi, 1986 , Dar, 1995 Cortical bone from the diaphysis of long bones, taken from areas devoid of any 5 pathological lesions, was the preferred sampling material. Samples consisted of bone 6 chunks weighing between 200 and 300 mg. All outer surfaces were abraded with the aid of 7 a drill before collagen extraction was carried out following the Longin ((1971) method 8 modified according to recommendations by Collins and Galley (1998) . . Briefly, bone 9 chunks were demineralised in 0.5 M in the fridge for several days, after which they were 10 rinsed to neutrality with ultrapure water (Milli-Q®). The samples were then placed in a pH3 11
HCl solution and gelatinised in a heater-block at 70 degrees C for 48 hours. Acid insoluble 12 residues where removed with the aid of an Ezee®-filter (60-90µm, Elkay) and the 13 remaining solutions was frozen and then freeze-dried for 48h. Aliquots of between 0.9 and 14 1.1 mg of freeze-dried 'collagen' were weighed in duplicates into ultraclean tin capsules. Gelatine"/RPG). 27
Collagen samples were considered of acceptable quality when having an atomic C:N ratio 28 between 2.9 and 3.6, %C ≥ 13% and %N ≥ 4.8% . 29
Samples that yielded less than 1% collagen were still regarded as acceptable if they 30 fulfilled these criteria and if their δ 
